Objective: Environmental factors may be very important in the development of disordered weight-control behaviours (DWCB) among youth, yet no study to date has conducted a review that synthesizes these findings. The purpose of the present study was to systematically review existing literature on environmental influences on DWCB among youth and to identify conceptual and methodological gaps in the literature. Design: Systematic review. Setting: Studies were identified through a systematic search using PubMed, PsycINFO, Google Scholar and secondary references. Inclusion criteria included observational studies published in peer-reviewed journals from 1994 to 2012 that examined environmental exposure(s) associated with DWCB among youth. Subjects: Ninety-three studies, the majority of which utilized a cross-sectional design (75 %; n 70), were identified. Longitudinal studies' follow-up time ranged from 8 months to 10 years. Results: Parental, peer and media influences have been extensively studied as factors associated with DWCB among youth. Fewer studies have examined behavioural settings (i.e. homes, schools, neighbourhoods) or sectors of influence other than the media on DWCB. No studies utilized multilevel methods to parse out environmental influences on DWCB. Most studies (69 %, n 64) did not explicitly utilize a theory or model to guide the research. Conclusions: Findings indicate that exploring a wider range of environmental influences on DWCB, specifically behavioural settings and sectors of influence, using diverse study samples and multilevel methodology is needed to advance the field and to inform the design of comprehensive prevention programmes that target DWCB and other weight-related behaviours.
Disordered weight-control behaviours (DWCB), such as vomiting, taking laxatives and taking diet pills without a prescription, are a growing concern among youth and have been found to be more common than clinical eating disorders. Among 9th-12th grade females, 9?4 % reported taking diet pills, 8?8 % reported self-induced vomiting and 1?9 % reported taking laxatives. Among males of the same age, 2?3 % reported taking diet pills, 1?6 % reported selfinduced vomiting and 1?7 % reported using laxatives (1) . These types of DWCB often precede the development of clinical eating disorders and are associated with numerous detrimental outcomes, including oesophagitis, gastric rupture and impairment of digestive functioning (2, 3) , menstrual dysregulation in girls (4) , low self-esteem and depression (5) . Identifying and understanding risk and protective factors of DWCB are essential to inform future prevention and intervention efforts.
DWCB are broadly considered to be behaviours intended for weight loss and/or weight management that are unhealthy, extreme or disordered. Currently, there is no one universal definition of DWCB. Many other similar terms are used in the literature, such as disordered eating, disordered eating symptomatology, eating disorder symptoms, unhealthy weight-control behaviours, extreme weight-control behaviours, excessive dieting, compulsive exercising, bulimic tendencies and bulimic symptomatology. Each of these terms has distinct definitions and operationalizations depending on the discipline, study and/or scale used. The American College of Sports Medicine defines disordered eating as 'a wide spectrum of harmful and often ineffective eating behaviours used in attempts to lose weight or achieve a lean appearance' (6, 7) . Some studies have used the terminology DWCB to distinguish unhealthy methods with the intention of losing or maintaining weight, such as taking laxatives, taking diet pills or self-induced vomiting (8) (9) (10) (11) , compared with definitions of disordered eating, which have included binge eating (12) (13) (14) . Cigarette smoking and fasting for the purposes of losing weight have also been included as examples of harmful weight-control behaviours (1, (15) (16) (17) (18) . Environmental influences have been explored as one set of factors associated with DWCB. While there is no one universal definition of the environment, the environment broadly refers to factors external to the individual that may shape individual attitudes, perceptions and behaviours. An adaptation of the social-ecological model by the Institute of Medicine identified specific behavioural settings (i.e. common settings in which individuals are exposed to and that shape health behaviours, such as homes, schools, neighbourhoods) and sectors of influence (i.e. established industries and institutions, such as government, agriculture, education, transportation, health care) relevant for childhood obesity prevention efforts (19) . These conceptualizations may be helpful in examining specific environmental influences on DWCB, as DWCB are part of the range of weight-related behaviours that contribute to multiple adverse outcomes, including obesity and eating disorders.
We developed a modified version of the Institute of Medicine's social-ecological model (19, 20) specific to examining environmental influences on DWCB (Fig. 1) . Within the spectrum of weight-related behaviours, DWCB, unlike increasing physical activity or decreasing intake of energy-dense foods, are considered unhealthy and harmful ways to lose and/or maintain weight and are not recommended by clinicians. Factors that shape the development of weight-related behaviours include individual factors (i.e. demographics, psychosocial factors), interpersonal factors (i.e. relationships with parents, peers and teachers), behavioural settings in which individuals engage in various weight-related behaviours (i.e. homes, schools, neighbourhoods), sectors of influence that shape weight-related behaviours (i.e. media, education, government, and fashion, entertainment and cosmetic surgery industries) and the overarching sociocultural context (i.e. social and cultural norms and values around ideal body sizes and shapes) in which individuals and populations live. Interactions between levels of influence may contribute to the development of DWCB and/or other weight-related behaviours; for example, the exposure and internalization of sociocultural expectations of ideal body shapes and sizes for males and females, channelled through media, fashion and entertainment industries, may in turn be perpetuated and reinforced in the home and school settings and through interpersonal influences with parents and peers. Fig. 1 Adaptation of the social-ecological model (modified from the Institute of Medicine (132) ) in understanding environmental influences on disordered weight-control behaviours (DWCB). *Behavioural settings include a wide range of common settings to which individuals are exposed. 'Homes' are often included in this level of influence. Sectors of influence include established institutions, industries or markets in society
The environment has been well conceptualized for obesity prevention efforts, which focus primarily on establishing healthy dietary and physical activity behaviours (21) (22) (23) . A wealth of literature exists on the role of interpersonal influences, such as child feeding practices and parental modelling of dietary behaviours (24) (25) (26) , behavioural settings, such as the built food and physical activity environment (21, 22, 27) , and sectors of influence, such as policy and the food and beverage industry (28) , in driving the obesity epidemic. A recent conceptual review emphasized that there are many opportunities for integrating the prevention of obesity and eating disorders, particularly through environmental approaches (29) . However, there has been considerably less research on conceptualizing and measuring the full range of potentially important environmental influences on DWCB. Addressing this gap will be essential to advancing research on DWCB and informing the development of comprehensive and integrative programmes and policies.
Studies to date on DWCB have tended to focus on individual-level risk factors, such as body image and dissatisfaction, self-esteem and depression (5, (30) (31) (32) , interpersonal factors, such as parent and peer influences (16, (33) (34) (35) , and/or media influences (36) (37) (38) (39) , whereas studies on behavioural settings and sectors of influence on DWCB have been sparse. No study to date to our knowledge has systematically reviewed the empirical literature on how various aspects of the environment may shape or prevent DWCB among youth. The present study aims to address this gap by reviewing studies' examination of environmental influences on DWCB among youth over the past several years. Specific aims of the study were to: (i) examine the range of environmental domains that have been explored; (ii) compare studies' participants, use of theory, measures and design; and (iii) review studies' findings on the association between environmental influences and DWCB among youth.
Methods

Literature search
The process for identifying relevant articles was based on the Cochrane Handbook of Systematic Review of Interventions version 5?0?2 (40) and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis guidelines (41) . We first searched PubMed, PsycINFO and Google Scholar for relevant articles published from 1994 to December 2012 using the following search terms: 'disordered weight control' or 'disordered eating', 'environment' and 'youth'. After eliminating duplicates and obtaining the initial set of relevant articles, reference lists of these articles were screened to acquire further relevant studies.
Selection criteria
Inclusion criteria for articles were: publication in English in peer-reviewed journals; research conducted with child or adolescent samples; utilization of an observational epidemiological study design; and examination of an environmental variable as an exposure and DWCB as an outcome. For the purpose of the review, an environmental variable was defined as any type of physical and/ or social factor or relationship that is or takes place external to the individual, including levels and settings defined by the social-ecological model (Fig. 1) . Media exposure and use were included as an environmental factor, as media is one way of assessing sociocultural influences. Individual attitudes, perceptions, cognitions and behaviours other than media use were not considered environmental variables.
Criteria for DWCB included any type of intentional weight-control behaviour that is considered extreme, disordered or unhealthy. Examples include: vomiting, taking laxatives or diuretics, taking diet pills without a prescription, skipping meals, fasting, smoking cigarettes for weight control and excessive exercising (i.e. exercising to the point that it interferes significantly with important activities, occurs at inappropriate times or settings, or continues despite injury and other medical complications) (42) . Binge eating was not considered a DWCB. Additionally, studies that defined DWCB or related terms using measures that focus only on eating disordered attitudes, body dissatisfaction, thoughts or intentions of engaging in DWCB or a composite score of eating disorder symptomatology that includes cognitions, attitudes and behaviours as outcomes were excluded, as the outcome of interest for the current review focuses exclusively on behaviours. We further excluded studies using clinical samples or samples of youth who have been clinically diagnosed with eating disorders, as individual behaviours concerning weight and eating among clinical samples are likely to be influenced by diagnosis and treatment interventions (43) . Intervention studies were excluded as there are very few preventive interventions specifically targeting environmental factors related to DWCB.
Methodological critique
As longitudinal studies are methodologically stronger than cross-sectional studies, the longitudinal studies were further evaluated for methodological rigour using a modified version of the Methodological Quality Rating Scale (MQRS) initially developed for evaluation of randomized controlled trials (44,45) (see Supplemental Table 1 in the online supplementary material). The original scale consisted of twelve attributes, with a maximum score of 17 (44) . We adapted the scale to include eight attributes (length of follow-up; attrition rate; theoretical basis; measures; statistical analyses; sample size; number of sites; and generalizability) appropriate for critiquing longitudinal, observational studies. Higher scores correspond to a more rigorous study design (maximum score of 20 for the studies in the present review). See Supplemental Table 1 (online supplementary material) for rating criteria. Studies that specifically discussed the application or use of a theory or conceptual model in guiding the research, tested a specific theory or model, and/or discussed assumptions of a theoretical model in order to justify the analysis were classified as studies explicitly guided by the theory or model identified.
Quality assessment
To examine inter-rater reliability of article coding, the first author (M.L.W.) coded all of the studies and a second coder (S.B.A.) independently reviewed a subset of articles (n 18) that were randomly selected without replacement using a coding scheme developed for the subset of studies.
Results
A total of 262 articles were identified through PubMed (n 22), PsycINFO (n 177) and Google Scholar (n 63), of which twenty-four were duplicates. After reviewing the full texts and reference lists of the remaining 238 articles, we identified as relevant ninety-three studies (seventy cross-sectional; twenty-three longitudinal) for review. Inter-rater reliability for coding of articles was 0?73, which demonstrates moderate to substantial agreement (46, 47) . Supplemental Table 2 (online supplementary material) presents the characteristics (study sample, environmental exposure measure(s), DWCB measure, relevant survey instruments) of the cross-sectional studies. Supplemental Table 3 (online supplementary material) presents study characteristics, MQRS scores and findings of the longitudinal studies. Table 1 presents common environmental constructs and corresponding examples that emerged from the articles reviewed organized by level of influence (interpersonal, behavioural settings, sectors of influence and sociocultural context). As several studies examined more than one type of environmental exposure, Fig. 2 presents the frequency and percentage of major categories of environmental exposures that were examined in the literature. Studies that analysed multiple environmental constructs were counted multiple times, with ninety-three studies and a total of 297 constructs counted. Family (51?5 %), peer (22?9 %) and media influences (9?4 %) represented the most commonly studied environmental exposures. Family-and peer-related influences had the greatest number and range regarding type of environmental construct examined in association with DWCB. Behavioural settings, including the school and home environment, were much less frequently examined as an exposure (5?4 %). Of the many sectors that may influence weight-related behaviours (20) , only media was examined in association with DWCB. General sociocultural influences represented 4?4 % of environmental exposures, and no studies were conducted on the built environment or policy influences (i.e. legislation regarding sale of diet pills and laxatives to minors) as exposures related to DWCB.
Range of environmental exposures/constructs examined
Theoretical basis
Most studies (69 %; n 64) did not explicitly identify a theoretical framework guiding the research. Over half of longitudinal studies (52 %; n 12) identified a theory or conceptual framework compared with 24 % (n 17) of cross-sectional studies. The following theories or constructs were cited as explicitly guiding the research: Social Cognitive Theory, gene-environment theory, socialization theory, achievement goal theory, social support, selfdiscrepancy theory, cumulative risk model, ecodevelopmental perspective, biosocial model, biopsychosocial model, the Catalyst Theory, feminist theory of conflicting gender roles, and thin-ideal internalization. Four studies developed and tested a specific conceptual model of the development of DWCB (48) (49) (50) (51) .
Study populations
About half of the studies (n 45) were conducted with allfemale samples, with no studies conducted on all-male samples. Less than half of the studies (46 %; n 43) included diverse or representative populations with respect to race/ethnicity and socio-economic status (SES). Most studies (61 %; n 57) had sample sizes of youth under 1000; twenty-six studies had 1000-9999 participants and ten studies had 10 000 or more participants. Two studies specifically recruited youth who participated in an aesthetic physical activity (i.e. gymnastics or ballet) (52, 53) . Five studies examined genetic and environmental influences on DWCB using twin samples (54) (55) (56) (57) (58) , and nine studies included parent/caregivers of adolescents in the study (13, 15, 37, (59) (60) (61) (62) (63) (64) to obtain multiple methods of data collection on measures of interest.
Study measures
The majority of environmental exposures and DWCB were assessed by various self-report surveys completed by youth with diverse measures used to assess the various environmental exposures of interest (see Supplemental Tables 2  and 3 , online supplementary material). Commonly validated measures for DWCB assessment included scales or subscales such as the Eating Attitudes Test (EAT-26, EAT-40) (65) (66) (67) (68) , the Bulimia Test and Bulimia Test Revised (BUILT, BUILT-R) (53, 69, 70) and various subscales of the Eating Disorders Inventory (EDI) (12, 50, 54, 55, (71) (72) (73) (74) (75) (76) (77) (78) (79) (80) (81) (82) , as well as validated items on DWCB used in study questionnaires, such as the Project Eating Among Teens (Project EAT) survey (15, 35, 51, 64, (83) (84) (85) (86) (87) (88) (89) (90) (91) , and items adapted from the Youth Risk Behavior Surveillance (YRBS) survey (36, 37, (92) (93) (94) . A number of studies (n 19) used items or surveys developed specifically for the study to assess DWCB.
Study design
The majority of studies (75 %; n 70) used a cross-sectional design. Figure 3 presents the length of follow-up and MQRS scores (mean 5 10?8, range 5?7-20?0) of the twenty-three longitudinal studies. Average length of follow-up time was 3?6 years, with eleven studies having follow-up periods of 8 months to 2 years (36, 50, 67, 68, 70, 77, (94) (95) (96) (97) (98) and the remaining twelve studies with follow-up periods ranging from 4 to 10 years (17, 35, 37, 48, 56, 57, 58, 83, 88, 89, 99, 100) . Ten longitudinal studies had attrition rates under 20 %.
Overall results across studies
The wide range of definitions, operationalizations, measurement and analysis of environmental exposures in association with DWCB across studies limited our ability to standardize comparisons of studies' effect size estimates; thus, we first describe general patterns in associations between environmental exposures and DWCB across all ninety-three studies, followed by a methodological critique of the longitudinal studies and synthesis of their findings. Overall, the following family, peer and media influences were found to be positively associated with DWCB: negative weight-related comments and/or teasing from family members and peers (13, 34, 35, 37, 67, 79, 83, 90, 101) ; parental and peer modelling and social reinforcement of dieting behaviours (13, 67, 70, 95, 102) ; peer acceptance concerns (103, 104) ; parent and peer attitudes on dieting and weight concerns (60, 105, 106) ; poor parental-child communication and/or relationships (59, 60, 107) ; high parental supervision and monitoring (108) ; family conflict (59, 65) ; lack of trust in parents (59) ; fewer family meals (1, 33, 35, 87, 88, 89, 107) ; high use of media (particularly content that portrays thin ideals) (14, (35) (36) (37) (38) 74, 75, 78, 83, 89, 94, 97, 105) ; perceived pressure to be thin from various sources (14, 67, 70, 78, 95, 101, 106, 109) ; thin-ideal internalization (70, 74, 75, 95) ; and traumatic experiences, such as history of physical and/or sexual abuse or being bullied by peers (49, 92, 103, 104, (110) (111) (112) (113) (114) (115) (116) (117) . One study found that negative comments from parents regarding body shape, eating, importance of physical appearance, or comparisons of shape and weight of other people explained a larger amount of the variance in girls' disordered eating compared with boys (79) . Environmental exposures that were protective against DWCB included: family connectedness and support (1, 89, 108, 116) ; positive family communication (84, 108, 116) ; frequent family meals or dinners (33, 35, 48, 51, 84, 87, 88) ; positive family meal environment (i.e. high priority for family meals, a positive atmosphere at family meals and a structured family meal environment) (84, 87) ; and connectedness to adults (non-family members from school or church) (104, 116) . Family connectedness and positive family communication were strong protective factors for girls, and high perceived parental expectations were a strong protective factor for boys (108) . One study of a large co-gender sample (94) found that parental, peer and media influences independently predicted constant dieting, with no one factor emerging as the primary source of influence.
In terms of behavioural settings, school-wide prevalence of trying to lose weight was associated with unhealthy weight-control behaviours among healthy-weight females and marginally associated among overweight females, adjusting for friends' dieting behaviours (17) . Studies that examined the broader sociocultural environment or overall sociocultural influences found that perceived sociocultural or societal pressures related to appearance (72, 118) , stronger identification with the Anglo culture among Latino youth living in the USA (119) and higher agreement with socially sanctioned standards of beauty and thinness (119) were associated with DWCB. One study that explored percentage of students eligible for free or reduced-priced school lunch and percentage of residents living at or below poverty in the student's neighbourhood found that the latter was positively associated with DWCB among boys (9) . School SES was not found to be associated with DWCB among adolescent females (120) . No studies that examined the built environment, neighbourhood/ community influences, industries such as those promoting fashion, weight loss, diet pills, laxatives or cosmetic surgery, or policy influences on DWCB were found.
Gene-environment studies using twin samples examined shared and non-shared environmental influences on DWCB. According to Klump et al. (54) (55) (56) , non-shared environmental influences are those that are 'unique to individuals reared in the same family and contribute to differences among family members', whereas shared environmental influences are 'those that are common to individuals reared in the same family and that contribute to familial similarity'. However, most of these studies did not specify or measure shared and non-shared environment factors; shared environmental influence was inferred if both monozygotic and dizygotic twin correlations were similar in magnitude and statistically significant, whereas non-shared environmental influence was suggested if these correlations were small. Thus, the specific type of environmental influence that contributed significantly to DWCB was often unclear from these studies.
Longitudinal studies' findings Finally, we examined longitudinal studies' findings within the context of their MQRS scores, which were heavily correlated with study length of follow-up (see Fig. 3 ). , behavioural settings, n 16; , media, n 28; , sociocultural influences, n 13; , environmental influences (from twin studies), n 10; , built environment (BM), n 0; , policy, n 0) examined as exposure variables to disordered weight-control behaviours among youth. *Studies that examined multiple environmental constructs were counted multiple times, with ninety-three studies and a total of 297 constructs counted (grouped by the categories shown); n refers to the number of times a particular construct was examined, not the number of studies Similar to cross-sectional studies, parental, peer and media influences emerged as the most frequent exposures examined in relation to DWCB (see Supplemental ; and family connectedness as protective factors (OR 5 0?8-0?9) (89) . Several gender differences emerged in studies' findings: parental weight concerns and behaviours were a risk factor for females (OR 5 1?2-1?3) (35) ; frequent family meals were protective against DWCB among females (OR 5 0?7-0?9) but increased risk for skipping meals and eating very little food among males (OR 5 1?8) (35, 88) ; positive family atmosphere was protective for females (OR 5 0?6-0?8) (35, 89) ; maternal history of an eating disorder (OR 5 2?8) and trying to look like females in the media were risk factors for females (OR 5 1?5) (37) ; and importance of weight to peers (OR 5 3?4) (37) , friend connectedness (OR 5 1?7) (35) and low social support from family and friends (b 5 0?2) were risk factors among males (100) . A dose-response association was observed between frequency of reading diet/weightloss magazine articles and DWCB among females (OR 5 2?0-3?2 for those who often read these types of articles v. those who never read these articles) (99) . Two longitudinal studies conducted with twins explicitly measured specific types of environmental influence (parent-child conflict (56) ; maternal warmth, school problems and media use (58) ) in the gene-environment analysis. Results indicated that differences in parent-child conflict between identical adolescent twins were a consequence, rather than a predictor, of disordered eating (r s 5 0?1-0?3) (57) and that media use was associated with reduced DWCB (b 5 20?3) among dizygotic twins (58) . Franko and colleagues' 10-year longitudinal study, consisting of annual assessments of family meal frequency, family cohesion, extreme weight-control behaviours and (48) .
Discussion
The aim of the present paper was to review the literature on environmental influences on DWCB among youth. Studies primarily examined parental influences, peer influences and the media in association with DWCB. The focus on observational, epidemiological studies included in our review allowed us to examine the range of environmental influences on DWCB at the population level and to identify behavioural settings and sectors where preventive measures can be implemented. The following subsections highlight key patterns observed in the studies reviewed with corresponding recommendations to guide future research and interventions on DWCB.
Study design and methodology
The large majority of the research reviewed utilized crosssectional designs, and over half of the longitudinal studies reviewed had follow-up periods of two or fewer years.
Recommendation #1
Additional longitudinal studies with longer follow-up periods (i.e. longer than 2 years) are needed to establish the trajectory of the magnitude and significance of the protective or risk effects of environmental exposures over time. For example, to what extent do frequent family meals remain protective against DWCB over time? At what age(s) are parental modelling of weight-related behaviours, peer dieting behaviours, weight-related teasing and exposure to diet/weight-loss media most critical? Lengthier follow-up time frames will allow investigators to identify sensitive periods or developmental stages during which risk or protective factors exert the most influence.
No studies in the current review applied multilevel design and analysis in examining environmental influences on DWCB. A recent study by Austin and colleagues (published outside the year range specified for the review) used multilevel modelling to estimate odds of DWCB and school-level variation in DWCB among a large sample of middle-school youth (121) . Results indicated that the prevalence of DWCB varied widely across schools (,1 % to 12 % of the student population) and that schoolneighbourhood poverty was associated with higher odds of DWCB among males. However, multilevel methodology remains largely underutilized in the DWCB literature, and further multilevel research is warranted on the role of school-level influences on DWCB. Several multilevel studies in the obesity literature have demonstrated the unique contribution of environmental characteristics, such as fast-food density, proximity to fast-food outlets and neighbourhood walkability, in influencing obesity risk over and above individual characteristics and behaviours (122) (123) (124) (125) . These studies provide a strong evidence base for the development of environmental and ecological interventions as part of comprehensive efforts to address obesity. Similar approaches can be undertaken to prevent DWCB, as obesity and DWCB are influenced by similar environmental characteristics.
Recommendation #2
To advance the field, methods appropriate for multilevel study design and analysis are necessary to better identify and disentangle levels of influence that are associated with DWCB. Given that obesity and DWCB have shared risk and protective factors at the individual and interpersonal level (35, 83) , and the higher odds of DWCB observed among overweight and obese adolescents than their healthy-weight peers (11) , it may be possible that obesogenic environments also promote DWCB. Multilevel analysis of environmental influences (including the built food and physical activity environment, as well as the media environment) on DWCB will be important to demonstrate which environmental factors affect both obesity and DWCB, thus providing stronger justification for policy and environmental changes that create not only a non-obesogenic environment, but also a health-promoting environment.
Exposures of interest
Most studies in the current review, both cross-sectional and longitudinal, have focused on family influences, followed by peer and media influences, as exposures associated with DWCB or predictors of DWCB. However, very few studies examined school-and neighbourhoodlevel factors, the built environment, industry or policy influences on DWCB. Addressing this conceptual gap in the literature is essential, as various behavioural settings and sectors of influence may provide different magnitudes of influence throughout child and adolescent development. For example, as youth transition from childhood to adolescence, the role of peer and school environment influences may increase in shaping or preventing the development of DWCB (126) . Advances in technology, including the globalization of media, are outpacing the rate at which science can understand their effects, both short-term and long-term, on weightrelated behaviours as well as other health behaviours and outcomes. It is imperative to change this trend by addressing current gaps in the DWCB literature, moving beyond existing measures of the environment and examining novel ways of measuring environmental exposures, and to be aware of new exposures that emerge.
Recommendation #3
To better understand the development of DWCB, future studies should examine behavioural settings (i.e. schools, neighbourhoods, the built environment), sectors of influence (i.e. industry, policy) and overarching sociocultural influences, as these domains have not been well explored in the literature. For example, developing a measure to assess the globalization and spread of media, specifically the sociocultural ideals of body size and shape, may be used to examine sociocultural influences on DWCB across countries and cultures. Additionally, examining density and frequency of exposure to thinideal media (i.e. billboards, subway advertisements) or unhealthy weight-loss products (i.e. diet pill and laxative product placement and/or promotion in stores) will be important to assess, as findings on the role of advertising from these underexplored sectors of influence (fashion, cosmetic, diet pill and laxative industries) on DWCB among youth may provide evidence for policy regulations and restrictions on advertising and sale of diet pills, laxatives and other weight-loss products from these industries to minors (127) .
Study samples
With regard to study samples, the majority of articles reviewed focused on all-female participants and/or primarily white participants. Previous articles have justified the homogeneity of their study samples with the argument that disordered eating behaviours, DWCB and/or eating disorders occur primarily among white females of middle to high SES (128, 129) . However, the literature does not support this argument, and some studies have found that youth from certain non-white racial/ ethnic groups (i.e. blacks, Hispanics, Native Americans, Hawaiian/Pacific Islanders) may be at similar or increased risk for engaging in DWCB compared with their white peers (9, 130) . Given the fast rate at which health behaviours and outcomes change (as seen with the rapid growth of overweight and obesity among youth over the past three decades) (131) , it is important to avoid assumptions about health behaviours and outcomes associated with certain genders, racial/ethnic groups and/or SES that may prevent the identification of populations who are at risk and who would benefit from medical and public health intervention and prevention efforts. Another example is the protective effect of frequent family meals on DWCB consistently observed among females but not among males, which may be partially attributed to the greater number of studies examining family meals and DWCB on all-female participants.
Recommendation #4
Future quantitative and qualitative studies should include males, racially/ethnically diverse samples and socioeconomically diverse samples in order to capture all populations that may potentially engage in DWCB, better understand mechanisms driving disparities in DWCB and develop gender-and/or culturally tailored interventions. For example, family-based interventions that encourage family cohesion and connectedness through frequent family meals may be highly effective among females, whereas another type of family-based strategy that promotes family cohesion and connectedness may be needed to prevent DWCB among males.
Twin studies
Another pattern that emerged was that studies examining twin samples broadly categorized and analysed the environment as 'shared' and 'non-shared' or 'unique' environmental influences (12, (54) (55) (56) (57) . Although examples of shared and non-shared environmental influences were sometimes specified in the introduction (i.e. non-shared environmental influences included differential treatment by parents, siblings and peers and unique life events; shared environmental influences included SES and general child-rearing practices), most of these studies did not distinguish or measure different types of shared and non-shared environmental influences in their study design and analysis and inferred shared and/or nonshared environmental influences based on the magnitude and statistical significance of monozygotic and dizygotic twin correlations (54) (55) (56) . Furthermore, the one twin study that identified specific environmental factors with an effect estimate calculated (as opposed to percentage of the variance explained) reported that media use (frequency of television and computer game use) was associated with reduced DWCB (58) , which is inconsistent with other studies' findings among larger, more general study samples that utilized a more specific measure of media in relation to DWCB (i.e. media exposure to dieting/weight-loss magazines; influence of thinness in media) (35) (36) (37) 89, 94, 99) .
Recommendation #5
Future studies that aim to disentangle genetic and environmental influences on DWCB using twin samples should clearly define, measure and analyse shared and non-shared aspects of the environment. The explicit measurement and operationalization of environmental factors, guided by a theoretical framework that clearly conceptualizes the role of the environment and its relation to genetics in influencing risk for DWCB, is essential to better understand gene-environment interactions, particularly as there are numerous environmental levels of influence that are as interrelated and complex as individual-level factors.
Strengths and limitations
To date, no study to the authors' knowledge has systematically reviewed the use of theoretical frameworks and constructs in guiding the development of research of environmental factors on DWCB among youth. The present results highlight conceptual and methodological gaps in the literature. Furthermore, findings from the present review can guide future research, such as further exploring certain environmental domains that are not well studied and the use of analytic methods designed for the study of multilevel and environmental influences. The inclusion and exclusion criteria used for the current review of the literature may limit the generalizability of the study's findings to other literature (i.e. studies with adults, youth clinically diagnosed with eating disorders), symptom types (i.e. binge eating, disordered eating attitudes) and cultures (i.e. non-English speaking) that were not included.
Conclusions
Findings from the current review indicate that multiple aspects of the environment can be critical in shaping and preventing the development of DWCB among youth. Future research on DWCB can address conceptual gaps in the literature by examining unexplored or understudied environmental influences and target methodological gaps by utilizing multilevel design and analysis. Findings from multilevel studies can parse out the relative contributions of environmental v. individual-level influences on DWCB and thus guide the development of intervention strategies (i.e. counselling, family-based or peer-based behavioural programmes, changes in the social or physical environment, or a combination of these) that would be most effective in preventing DWCB and promoting healthy eating and physical activity behaviours among youth. Additionally, clinicians, nurses, programme planners and researchers in public health and medicine should recognize that DWCB are not limited to white female adolescents but are a growing concern for both boys and girls and for youth across racial/ethnic and SES groups. The growing incidence of DWCB among youth, compounded by the increase in obesity and overweight among youth over the past few decades, demands multidisciplinary and collaborative efforts to promote healthy ways to lose or maintain weight. 
